The objective of the present study was to use reverse transcription-polymerase chain reaction (RT-PCR) for canine distemper virus screening in puppies with asymptomatic canine distemper. Blood samples were taken from 12 non-vaccinated asymptomatic puppies, 10-45 days of age; of mixed breeds, ages, and sexes. Vero cells infected with canine distemper virus strain Lederle were used as the positive control. Using acid guanidinium thiocyanate-phenol-chloroform extraction, RNA was isolated and treated with a DNA-free™ kit (Ambion Inc., Foster, California, USA). Primers specific to the nucleocapsid protein coding region gene of canine distemper virus were designed and were able to amplify a fragment of 319 bp. Another target fragment of canine S26 (75 bp) was utilized as the endogenous control. Eight animals (67%) were positive and 4 (33%) were negative in a total of 12 animals analyzed. In conclusion, accurate diagnosis for canine distemper virus in early stages of infection using RT-PCR enhances identification of any infected puppies to be quarantined and prevents spread of disease.
INTRODUCTION
Canine distemper (CD) is one the most severe infectious diseases worldwide, can affect animals of all ages, but puppies are more susceptible at weaning, especially those less than three months of age, with high morbidity and mortality (Baker et al. 1959 , Appel & Gillespie 1972 , Appel 1987 . The etiological agent is canine distemper virus (CDV) which belongs to the genus Morbillivirus within the family Paramyxoviridae. It is an RNA enveloped negative single strand virus that causes persistent infections in animals and cell cultures (Appel 1987) . Many members of the Canidae family are susceptible to CDV (Greene & Appel 2006) , and it is one of the most fatal illnesses in dogs (Kajita et al. 2006) . It is comparatively rare in many developed countries, being well controlled through vaccination using the attenuated live virus (Greene & Schultz 2006) .
Canine distemper is a systemic disease, acute or subacute, that causes respiratory, gastrointestinal and central nervous system infections (Appel & Summers 1995) . The virus is present in all body excretions during the systemic phase. Clinical signs vary with the severity of the disease (Chappuis 1994), whereas some animals are asymptomatic (Cornwell et al. 1965) . Diagnosis of CD in acute or subacute form had been done usually based on clinical sings and history in unvaccinated puppies, but sometimes difficult as clinical signs may be confused with other canine respiratory or enteric diseases (Baumgärtner 1993 , Moritz et al. 2000 . Accordingly, it is important the use of rapid, sensitive, and specific of CDV detection to start measures therapeutical and prophylactic. The objective of the present work was to use reverse transcription-polymerase chain reaction (RT-PCR) for CDV detection in peripheral blood samples of asymptomatic puppies not vaccinated for CD.
MATERIAL AND METHODS

Animals and sample collection.
Blood samples were collected from the jugular vein of 12 health puppies, nonvaccinated for CD, ranging in age from 10 to 45 days, mixed breeds and sexes. Blood For an additional 24 h, cells were kept in MEM to maintain cell cycle stage, after which, semi-confluent monolayer cultures were infected with CDV strain Lederle at a multiplicity of infection (MOI) of 0.1 and were maintained at the same conditions for additional 20 hours when cells were harvested for the RNA extraction experiments.
RNA isolation of and reverse transcription (RT).
RNA was isolated from 300 µL of either whole peripheral blood homogenate or CDV infected VERO cells using acid guanidinium thiocyanate-phenol-chloroform extraction (Chomczynski & Sacchi, 2006 
RESULTS
RT-PCR results confirmed the internal control S26 amplification of 75 bp in all
samples, and also CDV amplification of 319 bp in positive animals. Eight (67%) puppies CDV positive, and four (33%) negative in a total of twelve animals analyzed (Fig. 1) . 
DISCUSSION
Worldwide incidence of CDV infection is responsible for high mortality in puppies, mainly those less than 3 months of age, concurrent with maternal antibody loss after weaning (Baker et al. 1959 , Appel et al. 1994 , McCaw et al. 1998 , Greene 1990 ). In Brazil, canine distemper is one of the most important infectious diseases that cause death in dogs.
Epidemiological studies developed in Rio Grande do Sul (RS), Brazil by Headley & Graça In our study, the RT-PCR assay results were useful tool for anti-mortem diagnosis of CD. Several attempts have been made to improve diagnosis of CD and several conventional RT-PCR assays have been developed that allow effective virus detection in vivo with high levels of sensitivity and specificity (Shin et al. 1995 , Frisk et al. 1999 . It is possible to detect viral nucleocapsid mRNA through RT-PCR (Del Puerto 2006) , an important molecular tool in detection of acute and chronic infection, and post-mortem evaluation of CDV in different biological samples (Gordon et al. 1993 , Frisk et al. 1999 , Kim et al. 2001 , Hoyland et al. 2003 , Gebara et al. 2004 ).
Some infected dogs with CDV can be asymptomatic, acting as a reservoir of the virus (Cornewell et al. 1965) , contributing to the endemic character and the increased incidence of CD. In our study the RT-PCR was a sensitive and effective method for indentifying CDV infected puppies permitting isolation of infected puppies from noninfected ones and preventing the spread of canine distemper virus.
